Relationship between AUC of 5'-DFUR and toxicity of capecitabine, fluoropyrimidine carbamate analogs, and 5'-DFUR in monkeys, mice, and rats.
Capecitabine is an oral fluoropyrimidine carbamate which is converted to 5-fluorouracil (5-FU) via 3 enzymatic step to 5'-deoxy-5-fluorocytidine (5'-DFCR), 5'-deoxy-5-fluorouridine (5'-DFUR), and finally 5-FU. We performed 4-week toxicity studies of capecitabine (N(4)-pentyloxycarbonyl-5'-deoxy-5-fluorouridine), galocitabine (trimethoxybenzyl-5'-deoxy-5-fluorocytidine), 4 different fluoropyrimidine carbamate analogs (R=butyl, isopentyl, propyl, or phenethyl), and 5'-DFUR in cynomolgus monkeys with toxicokinetic measurements of intact molecules, 5'-DFCR, and 5'-DFUR. Four-week toxicity data for capecitabine in rats and mice were also obtained for comparison. Capecitabine, galocitabine, butyl, and isopentyl analogs showed similar toxicities in hematopoietic and intestinal organs at 1.0 mmol/kg and the AUCs of 5'-DFUR were approximately 40 to 60 microg*hr/ml. These compounds showed slight toxicity at 0.5 mmol/kg and no toxicity at 0.1 mmol/kg, and AUCs of 5'-DFUR were approximately 30 and 5 microg*hr/ml, respectively. Propyl and phenethyl analogs showed slight toxicity at 1.0 mmol/kg and no toxicity at 0.5 mmol/kg, and AUCs of 5'-DFUR were approximately 30 and 10 microg*hr/ml, respectively. On the other hand, severe and slight-to-moderate toxicity was observed at 0.5 and 0.25 mmol/kg in 5'-DFUR-treated monkeys and AUCs of 5'DFUR were 35.6 and 5.2 microg*hr/ml, respectively. In mice and rats, the toxicity of capecitabine was less than in monkeys relative to dose, but 5'-DFUR AUCs were almost the same. In conclusion, 5'-DFUR AUC correlated with toxicity following oral administration of capecitabine and its analogs in monkeys, mice, and rats, although this relationship is not seen in humans. Capecitabine was less toxic in monkeys than oral 5'-DFUR according to dose (mmol/kg) and 5'-DFUR AUC.